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Hiroshi Okada* : On sexual isolation caused by karyotype 
variations in Ranunculus silerifolius Lev. 
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Table 1. Karyological types and sources of the individuals investigated 


Type 

Sources 

Matsuyama type 

Matsuyama City, Ehime Pref., Shikoku Dist. 

Mt. Ryozen, Shiga Pref., Kinki Dist. 

Shirahama, Wakayama Pref., Kinki Dist. 

Otaru type 

Atsugi City, Kanagawa Pref., Kanto Dist. 
Shimofuro, Aomori Pref., Tohoku Dist. 

Usa, Yamaguchi Pref., Chugoku Dist. 

Mt. Mitsuishi, Chiba Pref., Kanto Dist. 
Oyashirazu, Niigata Pref., Chubu Dist. 

Karatsu type 

Isl. Yaku, Kagoshima Pref., Kyushu Dist. 
Sandankyo, Hiroshima Pref., Chugoku Dist. 


* ^K;k^ifc:tip|5:£^^|Sdt[. Department of Biology, College of General Education, Osaka University, 
Toyonaka, Osaka 560. 

** mmm e (A) no. 474319 <DM#jsrSUfc. 
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Fig. 1. Photomicrographs of meiosis and pollen grains of individuals of Matsuyama type. A. 
Shirahama, showing 8 bivalents. B. Matsuyama xMt. Ryozen, showing 8 bivalents. C. Normal 
tetrad observed in both natural populations and artificial hybrids between different sources of 
the same type. D. Pollen grains stained by cotton blue • lacto phenol solution.. A, B, C X15O0, 
D X50 
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Fig. 2. Photomicrographs of meiosis and pollen grains of individuals of Otaru type. A. Usa, 
showing 8 bivalents. B. Atsugi xShimofuro, showing 8 bivalents. C. Normal tetrad. D. Pollen, 
grains. A, B, C X1500. D X50. 
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Fig. 3. Photomicrographs of meiosis and pollen grains of individuals of Karatsu type. A. Isl. 
Yaku, showing 8 bivalents. B. Isl. YakuXSandankyo, showing 8 bivalents. C. Normal tetrad. 
D. Pollen grains. A, B, C X1500. D X50. 
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Fig. 4. Photomicrographs of mitosis, meiosis and pollen grains of Fi hybrids between Shirahama 
(Matsuyama type) and Usa (Otaru type). A. Mitotic metaphase. Note the satellite chromo¬ 
somes. B. Meiotic metaphase I, showing 1 tetravalent and 6 bivalents. C. Tetrad with micro¬ 
nuclei. D. Pollen grains not stained are judged to be sterile. A, B, C X1500. D X50. 
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Fig. 5. Photomicrographs of mitosis, meiosis and pollen grains of Fi hybrids between Shirahama 
(Matsuyama type) and Isl. Yaku (Karatsu type). A. Mitotic metaphase. Note the satellite 
chromosomes. B. Meiotic metaphase I, showing 1 hexavalent and 5 bivalents. C. Tetrad with 
micronuclei. D. Pollen grains. A, B, C X1500. D X50. 
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Table 2. Frequencies of pollen fertility and individual numbers observed 
of natural populations and artificial hybrids 



Matsuyama 

type 

no. % 

Otaru type 

no. % 

Karatsu type 

no. % 

Matsuyama 

type 

Matsuyama 6 90+3 
Mt. Ryozen 4 92 ±3 
Shirahama 5 97 ± 2 
Matsuyama x 

Mt. Ryozen 3 94 ±2 



Otaru type 

Shirahama x 

Usa 6 48±6 

Matsuyama x 

Atsugi 3 41 ±5 

Atsugi 4 93 ±2 

Shimofuro 8 97 + 3 
Usa 3 95±3 

Mt. Mitsuishi 3 93±3 
Oyashirazu 4 92 ±2 
Atsugi x 

Shimofuro 3 94±3 


Karatsu 

type 

Shirahama x 

Isl. Yaku 18 40 ±5 

Mt. Mitsuishi x 

Isl. Yaku 3 15 ±1 
Oyashirazu x 
Sandankyo 3 20 ±3 

Isl. Yaku 9 95 ±2 

Sandankyo 4 90 ±1 
Isl. Yakux 

Sandankyo 4 97 ±1 
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Fig. 7. Scheme showing the relationships among 
three karyological types. Both Otaru type and 
Karatsu type derived in parallel from Matsu¬ 
yama type. 
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Fujishima, H. & M. Kurita. 1974. Chromosome studies in Ranunculaceae XXVI. 
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Ser. B (Biol.), 7 : 62-68. Kurita, M. 1957. Chromosome studies in Ranunculaceae 
III. Karyotypes of the subtribe Ranunculinae. Rep. Biol. Inst. Ehime Univ. No. 

2: 1-8. - 1958. Chromosome studies in Ranunculaceae VIII. Karyotype 

and phylogeny. Rep. Biol. Inst. Ehime Univ. No. 5: 1-14. Okada, H. & Ta- 
mura, M. 1977. Chromosome variations in Ranunculus quelpaertensis and its 
allied species. Journ. Jap. Bot. 52 : 360-369. 

Summary 

Chromosome pairing in miosis and pollen fertility of hybrids among three 
karyotype variations in Ranunculus silerifolius Lev. ( = R . quelpaertensis (Lev.) 
Nakai), 2n = 16, are examined. 

In the cases of parental individuals and hybrids between the individuals 
belonging to the same karyological type, normal eight bivalents are observed, 
and the pollen fertility is calculated as 90-97%. 

On the contrary, in the cases of hybrids between the individuals showing 
different karyotypes, chromosome pairing and pollen fertility are as follows: 
Matsuyama typexOtaru type 1IV + 6II, 41-48%, Matsuyama typexKaratsu type 
1VI + 5II,’40%, and Otaru typexKaratsu type 1VI + 5II, LVI + 4II+2I, 117 + 611 
and so on, 15-20%. In the hybrids between Otaru type and Karatsu type, 
various aspects of chromosome pairing are observed in each PMC, and pollen 
fertility is lower than that of the other two combinations. These evidences 
suggest the following ideas. 

1. The sexual isolation is recognized among the individuals showing dif¬ 
ferent karyotype, especially between those of Otaru type and Karatsu type. 

2. Matsuyama type is considered to be the basic karyotype of R. silerifolius, 
and other types have been derived parallel from this type (Fig. 7). This 
conclusion is supported by the fact that each karyotype of 2n = 16 species of the 
R. cantoniensis complex is similar to that of Matsuyama type. 
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